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Abstract: The paper proposes to synthesise the influence of the centrifugal sedimentation operation and 
of the temperature on some physical properties of the natural animal heterogenic lipid system generated from 
hog’s lard, together with possibilities to apply this method as an alternative physical method to separate and 
analyse the lipid fractions from hog’s lard. In this case, a high importance has the temperature, which influences 




The sedimentation represents a separation operation of heterogenic liquid systems into 
component phases, under different actions of some extern forces of different densities. The 
heterogenic mixtures are formed from two ore more phases, liquid or gas, one of these as 
intern or disperse phase (fine particles) and one extern or dispersing phase, continuous, which 
is around the intern phase [10]. 
The separation of heterogenic systems in centrifugal forces field can be realising 
through two principles [9]: 
- Sedimentation, based on densities difference; 
- Filtration, applied to heterogenic systems solid – liquid. 
The sedimentation in centrifugal forces field can be realised in two phases: 
- Low down of the phase with higher density, as consequence of hydrodynamic laws; 
- Pass through of the sediment, as consequence of soil mechanic laws. 
The variety of superior organic acids in nature caused a major problem for fats 
analyses. Table 1 presents the contents of superior organic acids of four different natural fat 










Table 1. Composition and percent quantities in superior organic acids of four different sources of fats [1] 
Source Superior organic acids 
(symbols) Hering oil Fats from human milk 
Mays oil Hog’s lard 
1 2 3 4 5 
<12:0 – 1,9 – – 
12:0 0,1 6,8 0,1 – 
13:0 0,1 0,06 – – 
14:0 7,2 8,5 0,3 – 
1 2 3 4 5 
14:1 0,1 0,2 – – 
15:0 0,5 0,5 – – 
16:0 17,0 20,9 12,7 32,2 
16:1 9,8 2,4 – – 
18:0 3,1 7,3 2,7 7,8 
18:1 14,5 29,3 30,7 48,0 
18:2 2,0 7,1 53,5 11,0 
18:3 1,3 0,9 – 0,6 
20:4 0,6 0,6 – 0,4 
 














36 – 45  27 – 30 0,914 0.917–0.938 182 1,448 – 1,467 
 
The separation through fractional crystallisation of the lipid components of a mixture, 
to obtain simple components, depends on the unsaturated grade or on the length of the hydro 
carbonate catena. 
Brown [2] studies the crystallisation of superior organic acids at low temperatures (-
20oC; -70oC), through this simple separation technique. With solvent exception, other 
reactants don’t participate into the oxidation or other reactions of superior organic acids. 
The acylglycerols and superior organic acids can exist in solid phase in many types of 
polymorph crystals, different through form, free energy, melt temperature, specific weight.  
Kaufmann and Mohr [6] and de Schlenk and others [8] realise that through fractional 
crystallisation could be obtained superior organic acids of high purity, with appliance on other 
lipid components, such as cholesterol separation from other unsaponifiable materials.  
Feng and others [4] propose a separation and analyse method of superior organic acids 
from milk through centrifugation, as a different separation method as the extraction with 
solvents. This method can be compared with the separation method of a hexane mixture: 
isopropanol, proposed from Hara and Radin [5] for the lipid extraction from animal tissue. 
Luna [7] developed a rapid separation method of lipid from milk, to determinate the 
composition of the superior organic acids, through two successive centrifugations at low 
temperatures (4oC).  
 
MATERIAL AND METHODS 
 
To obtain the final fat – hog’s lard – was use soft fat (stomach fat) as raw material and 










Figure 1. Operation schema of animal fats processing 
 
The final product is storage at refrigeration temperature (6oC) for future analysis. The 
preliminary operations for future centrifugal separation are warming of solid probe and 
homogenising in water bath, to make easier the transition into de centrifugation glasses (50 ml 
capacity).  
Centrifugation conditions: 
- First centrifugation at 28oC temperature, 3400 rot/min velocity, 3 h duration; 
- Second centrifugation at 18oC temperature, 3400 rot/min velocity, 3 h duration.  
The centrifugation apparatus was a Sorvall RT6000 Refrigerated Bench Top 
Centrifuge, with following technical characteristics (table 3). 
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The physical properties and analyse methods are shown in table 4.  
 








































After two centrifugations, from initial probe we obtain two different layers: 
- One solid layer, low down in the glass; 
- One liquid layer, at the top of the glass. 
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After the first centrifugation of the raw material, the liquid phase is separated from the 
solid. From this liquid phase is made a second probe, which is centrifuged under the 
conditions of the second centrifugation. In this way, the hog’s lard as raw material and the 
resulted phases after the two separations are analysed from their physical properties. 
The resulted probes are following: 
- HL – hog’s lard, initial probe, solid; 
- SPhI – solid phase after the first centrifugation; 
- SPhII – solid phase after the second centrifugation; 
- LPhI – liquid phase after the first centrifugation; 
- LPhII – liquid phase after the second centrifugation. 
In tables 5 – 10 are present the values of the physical parameters after the analyses.  
 
Table 5. Smoke and flash points  
Probe HL
 
SPhI SPhII LPhI LPhII 
Smoke point [oC] 255 245 250 257 261 
Flash point [oC] 331 325 328 334 335 
 
Table 6. Melting and solidification intervals  
Probe HL
 
SPhI SPhII LPhI LPhII 
Melting point [oC] 37 40 – 43  33 33 18 
Solidification point [oC] 22 – 23  28 26 8 3 – 5  
 
Table 7. Densitiy and specific weight at 40oC and water density ρwater = 1,0060 [g/cm3] 
Probe HL
 
SPhI SPhII LPhI LPhII 
Density [g/cm3] 0,9070 0,9119 0,9092 0,9094 0,9142 
Specific weight [g/cm2·s2] 0,9016 0,9064 0,9038 0,9040 0,9088 
 
Table 8. Viscosity at 40oC 
Probe HL
 
SPhI SPhII LPhI LPhII 
Ball falling time of the [s] 496,04 583,32 531,53 468,16 444,30 
Absolute viscosity η [cP] 51,84114 60,76269 55,46834 48,84875 46,20986 
Cinematic viscosity ν [m2/s] 0,0571 0,066 0,061 0,0537 0,0505 
 
Table 9. Colour index at 40oC as function of the iode scale (I2) and potassium dichromate scale (K2Cr2O7) 
Probe HL
 
SPhI SPhII LPhI LPhII 
Iode scale [mg I2/100 ml probe] 5 7 6 4 5 
Potassium dichromate scale 
[mg K2Cr2O7/100 ml probe] 
6 7 6 5 7 
 
Table 10. Refraction index (nd)  
Probe HL
 
SPhI SPhII LPhI LPhII 
40
Dn  
1,4681 1,4690 1,468 1,4609 1,468 
50
Dn  
1,4528 1,4528 1,454 1,452 1,466 
 
 
Table 5 shows that the smoke point at 225oC presents higher value as those in table 2 
at 180oC. These can be explained because of the technological processing to obtain the final 
product and of the raw material that increase the amount of saturate lipids.   
We cane observe a correlation between the values in tables 5 and 6. The smoke and 
flash points of the probes resulted after the centrifugations increased with the unsaturated 
grade and the melting intervals decrease with the increase of the unsaturated grade.  
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The liquid phases LPhI and LPhII after the two centrifugations contain more rests of 
unsaturated high organic acids and have lower melting points than raw material HL and the 
two solid phases SPhI and SPhII that contain saturate high organic acids.  
In tables 7 and 8 we cane see that de density and viscosity of raw material and of 
resulted phases after the centrifugal separations depend on the nature and quantity of high 
organic acids. The two parameters depend on the composition in high organic acids. The two 
phases LPhI and LPhII contain unsaturated high organic acids, there are liuid at room 
temperature and present a low viscosity that the two phases SPhI and SPhII which contains 
saturate high organic acids and which are solid at room temperature. For density is valuable 
the same, too. The density increase proportional with the unsaturated grade.  
The refraction indexes have low values, appropriate for lard and solid sediment (SPhI 
and SPhII). This cane be explained through the presence of a higher concentration of saturated 
high organic acids in glycerids, relative to their, for unsaturated high organic acids. Phases 
SPhII and LPhII have higher values as for SPhI and LPhI, because of the higher concentrations 
in unsaturated compounds. For phase LPhII, the colour index and the refraction index are 
appropriate from those for sunflower oil that is acceptable ( 20dn  between 1,467 and 1,469). 





1. The physical characteristics of hog’s lard and separated phases after centrifugation, 
together with temperature influence, depend on the macroscopic properties of the 
crystalline network. 
2. The difference between the temperature intervals cane is explained through the 
existence f the polymorph crystalline forms. These properties are used to establish the 
structure of triacylglycerols from natural fats.  
3. The smoke, flash, solidification and melt points of hog’s lard and separated phases 
after centrifugations depend on the composition of high organic acids and on the 
relative position in molecule.  
4. The crystallisation on the centrifugal separation, together with temperature, influences 
directly the rheological properties of the product.  
5. In natural fats, the crystallisation of triacylglycerols into the emulsifying drops – the 
polymorphism - , the kinetic of the nucleation in disperse systems, the instability and 
complexity of fats structures influence directly the physical properties of the product.    
6. From the studied physical properties results that this method is useful as a separation 
and purification method of lipid fractions of natural fats from the natural heterogenic 
lipid system formed from hog’s lard. 
7. The separation of lipid fractions from a mixture through a step by step temperature 
reducing, together with the centrifugal force, have the advantage that aren’t necessary 
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